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The Accid unt

| Eastern AL L1noait Fllght. 42 of Septembor 6, enrou+c from Hla:ml, -
Florida, to New York, N. Y., crashed ncar Florence, S. C., about 0213, .
.S.e:ptoﬁber Ty 1945.. A1l ninctecn paés;';ngers {of vmiqh ten were mlllt:]ry
personncl) an;i the thrc-:c.crcw mombers were fatally :i__njurcd..r Thg DC-3 -

*

was totally destroyed by impact amd firc,.

"- Doscr julon of f;hc Fllght'. ‘ N _ .

| L ~Flight 42 departed Pnam for Nﬂvr Iork C*ty 'vt 2122 _"JT“ Scpt X
_ciiber 6 1945, writh rout:mo stops at Jacksonwlle, Fla, ) and mvannah,
Ga, Having obtained an J.nstnmcnt clearancc fron Ammy Trai‘flc Copt.roli"r’-—
to cruisc at 5,000 cht 'bo Ralelgh, N C., thc fllght dcpartcd Savamh |
at 0041, Scptombcr 7, with, alashlngtpn and Bﬂltlmorc l}ﬁtcd 25 altem“"' s
.{L‘b 0150 the fllght. transmitted a posztion rport to t.hc coanpany si‘;a‘blon' :
TT“shlngton 1nd1cating that 11: haci pasacd ov“r Florcnce at 0144 at S,OQG -
feet, Thc flight vas ;.dv:.sqi thet R'xlc:e.gh N G. 3. its ncxt schcduled

: stop, vias reporting a 300 foot ovcrcast Sln(:{. t,m” wcahhcr at nalcs,gh

vas, below nuthorlzed m:.nimums, Fllght 42 rcqu ;pe:i;mi'ssipn;_, i‘rant.h;,

company dlspatchor to procccri past R&].Clg‘; H mthmt larding._ Thc.statlozd
: :,t "J"sh:l.ngt.on advised ' 3 - | | '
| fasmngton with Beltimor

' messagc v rccca."""




AL 0205 s & radio transmission from Flight 42 was J.ntercepted,
in which 11; was indicated chab Lm p 10» 'LT‘I nded to return to Florence -
and that he desired c,;.eara.nr.e 20 Lend au .,:u_o?e.r:r:e '?.ie}.::lc Eecausge of 'the

,unusually severe ¢ad_o irtorfsrence, the antire u\@qucge Was pot reada.ble

“and 10 reason was anpar*on"r, at tq t £325 ;ior"fho'v)imt. 5 dém sion to *‘etﬁni
to'Flcrence. Several subse'quer.t attempis by’ compaﬂy, ChA and a.rmy st’atidns'
~in the vicinity to contact the flight were 1;Lnsuc:cessf‘o‘l:'.""'”‘i R |
- Vh:Lle atte‘nutlng to return to *lorence the alrcraft crashed
: at. 0213 in a swampy, wooded area 6 milss BNE' of* Florence Army Aa.r Flelda
The wreckage was located ab approzimetely 1040, September 7a
I Ihe.Iniiesgi.gg_Ei@ |
The accident occur?ed near the 'edge of a dense, marshyrfofést-,ir

mth thick underbrush and miscellanecus swamp vegetation. The major porﬁion
of the wreckage was confined to a relatlvely small area of* about- 3.00 feet
' ‘squa.re, however, other parts and contents of the airplane wers strewn - _
'_: aibng the fllght‘ “path over a dist.ance of appromately 7,000 feet- northeast-
fof the scene of the wreckage. |
| . Init:.al contact of the almlane was with tno tall pine treas :j
at a pomt about 70 feet above the ground. One of these trees tore t.h&
'bo‘ﬁ‘bpni of 'the‘ftils_élagé from just aft of the nose to about the'rea.f of the
cabin, The other trea was glanced by the left wing. r.hscellaneous parts
of the a:l.rplane and its contents vaeru torn out and fedl to the ground.
The next cantact.s of the alrpldné ‘vhich was then in a sllghtly nos‘ewluw

- atti‘bude, were WJ.th several medlum size trees, ene of whlch severed ‘E:he

- 1e£t m:ing tip’.' :After those contacts, 'b‘ne aircra.ft assumed mcreas:.
o a 1eft mng-loa attltude s shedd:.ng struct.ural parts and contents ﬁ:nle e
2.



" GENERAL SKETCH
| EASTERN AIRLINES DC3NC3363!
ACCIDENT, FLORENCE, SC., SEPT, 7 1945 /
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cont.lnu:r.ng through smaller trees. W:.th 'bha left wing dropping untll ;Lt
was almost vertical, the alrplane struck the ground, the left va.ng ta.ld.ng
the brunt of the impact. At about this time the vertical. tail surfaces
were shea,red off by two medium size trees and the fuselage broke in. two
near the main cabin door, the forward part m:.pp.mg over to the 1eft. | |
Igm.ted gasol:ma spread fire consuming most of the forward part of. 'bhe

aircraft and 1t.s cont.ents. '

Examination qf objects which fell from the a:.rcraf'b be‘bwaen
the point,s of _fi.rs‘t. and :E:\.nal contacts (495 feet apart) J,nd:r.ca.t.ed that
most of them were from the general region of the lavatory, bui‘-fat anﬂ

rear baggage cqmpartmer_lt. 411 of the objects from this part of tha
‘ airplane were either severely burned or showed signs of fire. Along 't.he

probable flight path back of the point of dinitial contact were found

NUMErous p:l.eces of burned soundproofing, partially bumed paper naplans 2 .

a few partially burned letters and a small - pJ.ece of matenal from

_ personal 1uggage. These items were scattered over an area about &OO

feet wide and at leas} a mile’ long, and - are conclus:.va ev:.dmce that
'-_the aircraft was afire prior to the crash. (Attached sketch- shcws 4
| —dlS'bI‘lbu_'t “one) o . L | | .
' A data.lled gtudy of the wreckage and of the parts wh:.ch i‘ellt
| ‘:Erom the dz.rplane prior to impa,ct with the ground indicates dsi’:.m.tely
that the concentrata.on of fire in fl:i.ght was in the rear o:t‘ the i‘useiag
The grea’t ‘nuuber of pa.ecss af burnad paper napk:l.ns J_mucqt.es the prasem:a
of f:.re mthln tha: buli‘et compartmen‘b._ Bumed soundprooi‘:.—ng and'vanouﬁ
 itoms from ths 1avatory compartment wh:.c.h were found almost completely
-',consumed by flre PI".'I.OI‘ fo i‘inal imPac'ﬁ mchc;.te a strong p@ssz.b:.lity .

’ii,tha.t the lavatory was the locatitm of tho 1n1t1=1 f:.rs. Homvgr t.};;;

“prosenice of burnod patl and tha piece of luggage suggests the possib




oe thé 7fii~é-' onglna‘tlng -ﬁﬁhin the fear-@go compartment. In general 7__h9
oz':l.gln of the fire can be fixcd in the arca of -the right side of the rear-
" baggage compartmant » the lavatory and possibly the adaacunt portion of tha
"f‘buf.fet. Apparently flames, sparks and thJ.ck smoke were being forced :l.n‘bo 'bhe;:x
Vt,ail cone of the fuselage from whers thay extunded into the stab:.]izar_s. g Fn'e .
‘-.Iw‘as g0 intense in the right stabilizer as to burn through the reax spu-ﬁﬁb.
fabrig covering and ignite the right elevator in flight. o
Nothix}g in the wreockage indicated malfunctionihg or rﬁechanicalr - 7
" failure of any part of the airplane other than that caused by the fires -
‘Both throiiles were back, the master sw:.tch was off and both propellers wore
set near low pitch at the time of final impact. No fire existed in the frcnt
| part of the fuselage or in the engine nacelles until after impact vth.ch CuﬂS&d.
ignition of the fuel, ‘The fuel dump valves wcre not used nor was the r,eng:.ne
rfire extinguisher., Wheels and flaps were rotracted and the right landlng

' light was ons The elevator tabs were found deflocted and the indicator "o;;'f

. Fo) . -
‘the pedestal showed a 10 nose-up setting with the tab control wheel being:

; jemmad, Two hend fire extingvishers of a carbon dioﬁdc type were. lcéa't;eﬁﬂin
- the vicinity of the wre c,kage and their appea.rance indicated that they had be&a

‘used pr:.or io :.mpact.

Search for artlcles whlch m:Lght have started the fire was unfrmtﬁll f

Tha Only {oreign .Ltems located were pieces of glass identified as pa.rt of

~_a-cordial bottle found among the burned remains of the lavatory. Both fl&res,f
the chutes for which are located aft of the baggage compartment, were found |
_- _,bumed and away from the main wreckage..' It was established that _'I:.i}e_y ﬁ.s{ex}e____
pi;._'lied,ou'h of their chutes as the alrplane érashed through the triégs-.;;%ﬁ

| The bodies of the Flight Attondant, the. First Off:l.cerarﬂ "

a1l passengers were located in the front part of ‘the wrackage wtnch
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would normally include the companionway between the cabin and the pilot's
compartient. It was subscquently determined that 17 adults could be
crowded into the companicnway é.nd the door to the passenger compartnent
closcd bchind them.

Tho aftcrcast of the vieather situ'ation vithin the arca
indicated a weak high pressure cell centered off the North atlantic sca—
bocrd causing en-shors winds from wmaryland to _Florida. 4 shallew trough
of low pressure ‘remained thfough the southecastern part of North Carcolina
following t-he di-ss:il.pa;tion of a stationary front. This trough extoended
west~southwestware from Cape hatteras passing just north of Florcnce.
S*‘tratus overcasts with low coilings and fog formed in the northgrn
pértion of North Caroliﬁa and late on September 6 began extgn-ding southviard
toviard the center of the trough linu. Beceauss of the high moisture content
- of the on-shore circula’?ioﬁ, 1owrceilings 'wefe forecast for the middlc
Atlantic states with progressive lowsring and fog accompc:nying dlurnal
cooling,

kWeather Bureau and Compony forecasts both predj.c‘ted that
Florence and its vicinity would maintain feirly high ceilings and good
visibilities throughout the period, but that the flight could cupect 2
gradual incrcase of sky cover and lowering of cellings as it proceeded
north of Florence. The subsequent wnalysis of the weather situatio:_ﬂ_
indicated that they correectly anticipatced the trends throughout tho area,.
It was determined that the visibility and sky condifoion in the proximity
of the Qrash werg good and tﬁat thu alrecraft was cloarly visible to ground

obssrvers for several minutes prior to the crasha



Discussion

Iﬁ-reconstfucting the flight path of the aircraft from the time
it passed over Florence enfoﬁte ﬁo hashinéton until it crashed near Florence
Afmy Air Field, it appears likely thé# roturn flight wes started at 0158
when the airplane was 45 miles northeast of Florence. Assuming & direct
Ilight path {to Florcnce Field; at 0205* when the message Ifrom the flight
ﬁas intercepted requesting clearance t% land at Florence, the aircraft
would have been approximatcly 28 miles Erom the ficld. Although there is
no concluéive evidence to indicate the ieason for returning to Florence,
it is assumed that discovery of the fire prompted this action. The flight
was no doubt either in or above an overcast at the time it turned back to
Florence, 'Since'fhé only information the captain had received concerning the
weather imnediately north wes the Raleigh sequence report which indi-
cated below minimum conditions at that station, and, since forccasts
availabls to him predicted low ceilings and visibilities throughout that
area,'he evidently elected to turn south vhere better weather conditions
existeds The nearest field, Lumberton, North Carolina, although it did
~ possess light facilities, was not served by a radio.aid, and would have been
difficult to locatce -It thercfore sppears reasonable to assume that, having
detected the fire in flight, the captain chose to return to Florence for an
emergency landing rather than attempt 1o locate a nearer ficld under adversc
weathsr conditons.

It is probuble that the pilot had intended to descend to a 10#
altitude in order to be able to land at Florence without delay but
there is also a possibility that the severity of the firc nad becoms

incrsasingly apparent and thet ho intenced to make an emergency landing

<_.6 _



on the first open ficld. The densely wocded area over vhich he was flying
ended. a few hundred yards beyond the point of impzct after which it may
have beon possible to crash land the aircraft. The fact that the right
landing light was on indicates that the pilot may have been looking for a
suitable landing crea at the time of impacte

fxarinaticn of the wreckage indicates that the right elevator
caught fire immediately prior to the final crash, It is also apparent that
all of the passengers, the Flignht Atterndant and the First Officer were
crovded into the companionweys Thesc fuctors would have rendered longitudinal
control very difficult and probably made the collision with the first of the
trees unevoidable.

Investigation of the wreckage, review of the history oz ﬁhe £light
and anzlysis of records of fire in flight available to the Board failed to
disclose the source of the fire. The extont of firc following impact vas
such that a considerable portion of the aircrft structure, accessories and
baggege wus consumed on the ground complicating the subsequent inspection
of the wreckagus It was determined, however, that once started, the fire
spread to such an extent that the several combustible materizls contained
on board the aircraft such as toilet and lunch accessorics, bgggage and
mail bec;ne ignited and contributed to the severity of the fire., It is
apparent that the structural sheet zluminum between compartinenits was sventually
burned through and further complications involving additional air flow an@ ‘
the ignitiop of other combustible muterials were subsequently encountercds
The severity of the fire; thervfcre, can %o a large ﬁeasure be attributea -
to the presance of & considurable amount of materiils of reglatively high
combustibility m bogrd the aircraft although the cxﬁct origin of the }irs-

vias not doterminede



In discussing the ceuses for the fire it is necessary to analyze
the ini'-lémmab}.e: charactei'istics of vérious materials in that part of the
sirplane whére the fire apparently started. Baggnoge and mail are obviously
inflammable as is wuch of the buffet and lavatory equipment. Cabin interiors
are lined with fabric trcated fao reduce ian_.ammability. This treated
reterial will not burn as roadily'as doped fabric but it is novertheless
inflammable, Soxmdproofmg ulso w:.ll burn. Paper nrobably burns the most
readily of all mater:.c.ls present in the _Lrplane c_bln. . During tests
' conducted subsequent to the accident by = gowrnmunt agency a fire of
wrapping paper attained a temperature of over llOO Fo. Inasmuch as the
alurinum alloy used for skin and structurzl members of the DC=3 has 2 malt-
ing point under 12000 » it is apparent that paper alone could hove been
respunsible for the burning of the metal in the rear of the fuselage during
{1ight and that no other ihfleamable material need have buen presents

The spced with which fire would spread within the fuselage of a
DC3 depends upon the pressnce and the direction of draughts. Two factors
influence the air f lo;rv conditions; namely, the settings of the hezting and
véntilating systems and the opening or closing of doors ond windows in the
pilots! ecockpite Opening of doors tends to increase air circwlation sharplye
In genural the dircetion of zir flow is toward the front of the cabine This
condition i; aggravated apprccic;bly if the side windows in ths pilot.s'_ _a:ock‘pit
are opene Thus, with a firs in the rear of the. cabin or in the lavatory,
gpén deors wuuld accelerate its spread toward ths front of the cabine, In
viaw of the very deﬁ.niﬁly marked arca of fire conqentration it appears
thot the air flow was not conducive to the spreading of the fire wmdil
portions of the lavatory and baggage compartmex;t Vpartitions were burned
throughe

While tha souwrce of the fire hns not been determined, -bi_'ie portien - . '-i

of aircraft in which the fire originated has bean fairly accurately establlm
- 8 - 7 -



It is not 'mom whether tihe fire originated mithin the bagsgase comdartizent
or the lavatory: hut it is arparent that the sreatest corcentrstion of fire

existed near the noriiiion cdicining these two cornorinents ond that it

[

spread forward into the buffet section and cozt wack as well as rearvard

L
into the tail cone after havins eached falrly intense projortions. In

s+

vier of the inacessibility of the baszeze compariment, il is nrobahle that

& fire in that area ~culd have reached such intensity as Lo nrve node su--

n

of n=ime imortznce that fire

'-J‘

secuent efforts av ertirguishnent futile, T3

~n inecini-

L

in aireraft be detected impedictelr wnor isnition or, fn the case n

-

ent fire, before a blaze is started, In investizoling the develooment of auto-

atiec fire cetecting e~uinuent, it iras noterd that there are available smole (‘:e-;_-
Lectors mhich nrovide na axtremelyr effecitive r:‘.ewrrice for the “eteetlon of
stouldering fires before ther hecome of intense nronortions, However, inasmuch
as lLittle testinz has been accomplished ith smoke detectors in 7lizht, the
applicability of praseat designs to the DC-3 has not been lmorh until recently
end ther are therefore not in peneral use within D2 zirceroit,

Hac the fire been detected in the bagrage comartment the onroblen of
extinguishnent mould nave been further cornlicated = the fact that access
to the brzgage compartaent mas nossible only throush ~n onening which is

: .
arproxinately fow and o half feet from the floor g the averare “2imensions
of wthich are 21 inches br 14 inches. Tt is obvious thet the arngles from which
the fire extinguishing ogent may be directed agzinst a fire are extremely
limited and that some r,‘::‘.ff‘_Lcul*'r mar he exrerienced in Jdirecting the agent
against the burning substances Harticularly J'_n-a. cormaririent in thich several

r

bulky narcels are stored, /s on added nrecaution neninst the recurrence of
such & situnstion, it is anparent thot o larger onening should he nrovided |

into the bageage cormartaent 'to pernit the ntry of 2 cremr momber vhen

necessary,  Same D=3 nirer-ft are corrently in onoratisn svhiek nossess

-G -



a deor large enough to permit entry into the baggage compartment from the
cabin or lavatory but such design is by no mzans standardized throughout
the indusiry.

The investigation disclosed the fact that the carbon dioxide hand
fire extinguishers carried on board the aircraft werc used in flight ap-
narcntly without success. “hile the circumstances under vhich they were uscd
in this instance are not known,scrious questions have since arisen concerning
the cffcetiveness of carbon dioxide as compared vith other available agents.
In tests conducted by the Civil Aeronsutics Administration, it has been de~
monstrated that the cffcetiveness of methyl bromide as a fire extinguishing
agerny is superior to that of carbon dioxide particularly in gascline and oil
fircs. It is connon knowledge j that smouldering fires in such items as
luggage and pillovs arc morc effectively subdued by carbon tetrachloride
extinguishers. It is apparent that further considcration nceds to be given
.the subject of firc extinguishing agents. The toxicity of the lesser knowm
agemts must be determinced cnd their use made contingent upon additional
investigation into airfler -~rithin the fusclage ond its control.

Findings

Upon the basis of all aveilable cvidenee the Beoard finds that:

l. Thc company, aircraft and crewr were properly cortificated
for the flight.
2. Until reporting over Florence, . C., the fligm; had

beon of 2 routine naturc vith no unusuzl circumstances having

boon obairved.

3. Firc was discovorcd on board the aireraft after baving
passcd Florcnce,
4o The fire originafcd in thc genoral area of the right

side of the rear cergo cempartment and lavatory.

- 10 -
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On the basis of conclusions reached as a result of investigation of this
accidaont and review of available records of aircraft fires, the Board has
completed an exheustive study of the srobleus :;f fire in flight and has under’
consideraticn ertensive revision of the Civil Air Regulations to include
requirement. of additional installation of fire-prevention equipment on air
cerrier aircraft. The proposed revisions are currently being coordinated
throughout the industry, and it is anticipated that provisions will be made
within Civil Alr Reguiations in the near future to remedy the above

deficiencies.

BY THe CIVIL ABRCLAUTICS BGARD:

/s/ Janes L. Landis

[s/ Barllce -Branch

[/s/ Jeshlee ____ .

/s/ Clarence ¥, Young

Ryan, Vice-Chairman, did not participate in the decision.




SUPPLEMENTAL DATA

' Investigation and Hearing

The Atlanta office of the Givil Acroneautics Board rzceived notifi-
cation during the morning of Scyptomber 7, 1945 and the Beard immediately
initiated an investization in accordance rith Section 702 (&) {2) of the
Civil 4eronautics Act of 1938 as amended. Alr Safety Investizetors from
the Board's Atlanta officc arrived at the scene of the accident at 1830,
September 7, 1945, and were jolned by others of the Safety Burcau staff.

The Boerd ordercd a Public Bearing which was held at Miami, Fla.,
on Scptember 19 amd 20, 1945. The Chicf, Investigation Division, Safety
Burcau, presided and othcr personnel of tho Scfety 3urcau staff participated.
Alr Cerricr

Eastorn Air Lines, Inc., a Dolawa;c corperaticn with ncedquarters
in New York City was operating under a ceritificate of public convenicnee -
ard ncecessity and an air corricr oporating certificate, beth issucd
pursuant to thc Civil Acronautics Act of 1938 as amcnded. These corti-
ficaetes authorized the cempany to transport persons, property and mail
between various points in the United States including Mismi, Flo, and
New York, N, Y.r

Flight Personncl

Capt. John Olcn King, apc 51, had beoon amployed by the compary
since Junc 8, 1931 and had accumulated a tetal of 16,390 hours of which
6,500 hours werc as first pilot in DC-3 couipment. First Officer Hoberd i.
Kelley, Jdr,, agc 25, had been omployed by tho compeny sinec November 11,
1944, and had accumulated a total of 2,492 hours of which 650 hours were
as co-pilot in DC-3 cquipment, Gertrudc Graham sias Flight 2ttcndont. Soth
“pilots were properly certificeted for the flight involved and the eaptain ves

léualifiod for the routc.



Lirerafy

The Douglas DC-3, NC 33631, was properly ccrtificated. It hog
flown a total of 17,532 hours with about 6,524 hours since the last majar
overhaul, It wes coguippod with two=Wfight Cyclonc G-2024 ongincs with
3,684 and 217 hours respectively for the left end right angincs end 217 hours
since the last overhaul. Hamilton Standard hydromatic propellors wore iwe
stalled., On departurc from Savannal the total weight ard the 1sad distribu-—

tien wore within approved limits.




